Background: To maximise the potential for reducing the risk of adverse pregnancy outcomes, preconception counselling (PCC) is used to inform couples contemplating pregnancy about general and personal risk factors. Many initiatives have been developed to provide PCC, but none offers it routinely in a presumed low-risk population.
Background
At least 20% of the clinically recognised pregnancies in the Western world have an adverse outcome, such as miscarriage, stillbirth, preterm birth, low birth weight or a congenital abnormality. [1, 2] . The risk of such an outcome is known to be increased by risk factors such as smoking during pregnancy and non-compliance with folic acid use. In the development of the embryo, the 3 rd to 8 th postconceptional weeks of pregnancy are the most sensitive. To optimise maternal health before pregnancy and to make maximum use of the potential for reducing the risk of an adverse outcome, women should be offered information on risk factors -and thus take preventive measures as early as possible, preferably before pregnancy [3] [4] [5] [6] [7] [8] [9] [10] .
Different ways of offering preconception counselling (PCC) have been introduced to reduce adverse pregnancy outcomes. Moos et al. have described the integration of PCC within a regional primary care family planning clinic in the United States [11] ; in China and Hungary an obligatory preconception counselling system was introduced [3, 12] ; and Jack et al., by describing the effects of PCC provided to women after a negative pregnancy test, have drawn attention to the many risk factors for a future pregnancy that are often present [13] .
In the Netherlands, PCC has been offered to women known to be at a higher risk of an adverse pregnancy outcome [14] . PCC has also been provided by a clinical geneticist and an obstetrician after advertisement in local newspapers [15] . In no case, however, has it routinely been offered to all women with a potential desire to become pregnant, despite the fact that most adverse pregnancy outcomes occur in women in whom no increased risk has been identified.
The Netherlands provides an ideal setting for investigating the implementation of a PCC programme routinely offered by GPs: nearly all inhabitants are registered at a general practice, and a high percentage of pregnancies are planned (~80%) [16] . For this reason, the PCC project 'Parents to be' was established, in which all women aged 18 to 40 were offered PCC by their own GP [17] .
To identify possible risk factors with regard to a future pregnancy, a questionnaire was sent to women who were interested in PCC and had indicated contemplating pregnancy within one year. When the questionnaire had been returned, the general practitioner invited the women and their partners for PCC. On the basis of the information provided by the questionnaire, the couples were given information on general and personal risk factors for adverse pregnancy outcome.
This new method of providing routine, systematic preconception counselling was introduced by 30 general practitioners in the western Netherlands. This article presents the results of this implementation, and quantifies the extent to which the programme was able to reach women contemplating pregnancy.
Methods
The study "Parents to Be" was conducted as a randomised controlled trial in the Netherlands in order to investigate whether PCC would reduce adverse pregnancy outcomes. Sixty-seven general practitioners participated, mainly in the province of Zuid Holland (in the western Netherlands). All the GPs used the same electronic patient record (Medicom, Pharmapartners). The general practitioners were matched on the basis of the characteristics both of the general practitioner and of the practice and they consented to randomisation. Mostly pairs were formed, but sometimes clusters were larger due to the location of the general practice. Within each cluster general practices were randomised to either the intervention or control group. After randomisation, the intervention group consisted of 30 GPs and the control group of 37. The difference in number of GPs was due to a larger extent of GP's working part-time in the control group.
The mean total population size of the general practices in the intervention group was 2,662, ranging from 1,234 to 4,300 patients. The mean number of patients in our target group -women aged 18 to 40 -was 515, ranging from 268 to 1,145. The large differences in population size lay mainly in the fact that the majority of the general practitioners worked in health centres (with 33% working in a single-doctor practice), and that not every GP worked fulltime. The percentage of ethnic minorities among patients in the attending practices varied from 1 to 35%.
The following procedure for PCC was implemented at the general practices in the intervention group.
(i) In each practice, all women aged 18-40 years were selected, as most pregnancies occur in this age group in the Netherlands. GPs reviewed the selected women and excluded them for the following reasons: completed family, uterus extirpation, sterilisation, insufficient knowledge of the Dutch language, sub-fertility or infertility, pregnancy, definitive social circumstances (such as mental retardation), temporary social circumstances (such as a recent divorce), and "other" (such as no longer being registered at the practice or not being thought to be sexually active).
(ii) Each woman included received a letter from her GP, informing her of the possibility of PCC, and inviting her to attend PCC with her partner. Each woman was asked to indicate if she was interested in receiving PCC, and, if so, at which point in time she was contemplating pregnancy.
(iii a) Women who had indicated they were interested in advice and wished to become pregnant within a year were sent a risk-assessment questionnaire they could return to their GP. This contained questions on lifestyle, medical history, medicine use and hereditary diseases. Part of the questionnaire had to be completed by the partner (future father). After completion, the questionnaire had to be returned to the GP in a postage-paid envelope.
(iii b) Women who were not interested in the advice were asked to state their reasons. The answers were categorised as follows: no partner, no desire to have children (yet/any longer), already pregnant, information perceived to be sufficient, and other.
(iv) Together with their partner, women who had returned the questionnaire on their medical history were invited for preconception counselling by their GP. In summary, counselling comprised information on the general risk factors as well as information about preventive measures that are relevant to anyone contemplating pregnancy (e.g. folic acid, alcohol, tobacco, medicines and nutrition). Furthermore, information on personal risk factors relevant to the woman and her partner (e.g. advice on current medicine use, work-related hazards, or consultations with a specialist, e.g. obstetrician or clinical geneticist) was provided.
This procedure was followed three times (in 2000, 2001, 2002) . In the first year, the GPs reviewed all women between 18 and 40 years old. In the second year, the procedure was limited to new female patients aged 18 to 40, women who had turned 18 since the first year, nonresponders from the first year, and responders who had shown an interest in the first year but had stated that they would be contemplating pregnancy between one and five years in the future.
In the third year, the GPs reviewed the new female patients aged 18 to 40, women who had turned 18 years since the second time, non-responders from the second year, responders who had shown an interest in the second year but had stated that they would be contemplating pregnancy in between one and five years; interested responders from the first year who had not specified a specific period in which they desired to get pregnant; and women who had been excluded in the first and second years for temporary social circumstances, assuming these circumstances might have changed in the mean time.
In the first year (2000), the questionnaires were sent out in two-month batches. In the other two years, they were sent by the GPs' receptionists immediately after the answer-form had been returned.
In the first year the appointment for PCC was made by the doctors' receptionists within six weeks of their receiving the completed questionnaires; in the other years the women who received the questionnaire were requested to schedule the appointment for PCC themselves. These changes were made so as to avoid situations in which women became pregnant before they received the questionnaire or PCC, as had happened with some women during the first year in which PCC was offered.
As the response to and interest in new healthcare projects such as PCC always seems to follow an S-shaped curvethe response and interest being limited at first, but increasing rapidly until it levelled off -the results of the third year of PCC (2002) probably give the best impression of the way that the response and interest will evolve if PCC were implemented [18] .
The general practices in the control group provided standard care.
The Medical Ethics Committee at Leiden University Medical Center approved this study.
Data collection method
As well as ensuring the cumulative registration of women aged 18 to 40, we monitored all pregnancies occurring in this age group in which the first day of the last menstruation had fallen between 1 April 2000 and 1 April 2003. Data were collected on age of mother, duration of pregnancy, pregnancy outcome, place of birth, method of delivery, birth weight, gender, Apgar scores and congenital malformations.
Other characteristics were obtained from two questionnaires, the risk-assessment questionnaire referred to above, and a questionnaire assessing knowledge of pregnancy-related risk factors and preventive measures, that was sent to women in the intervention group prior to the first invitation for PCC [19] .
Statistics
The response rate was assessed for each year. Below we focus mainly on the last year that PCC was offered, as this best represents the situation that would pertain after implementation.
Frequencies were calculated for demographic variables, reasons for exclusion and reasons for not being interested. Because one of the major issues was to assess the impact of the offer of PCC on women contemplating pregnancy, we also identified all the women who became pregnant within a year of each invitation. It was established whether they had received an invitation for PCC, and, if so, what their response to it had been. Table 1 presents the results of three consecutive years of inviting women to attend PCC at general practices. In 2002, the third year that women were invited to attend PCC, 5,866 women aged 18 to 40 were eligible in the 37 practices. Of those who were offered PCC (n = 3,154), 56% (n = 1,769) responded. Fifty-four percent (n = 962) of these responders indicated their interest in attending PCC; of these, 19% were contemplating pregnancy within one year. Of all the eligible women (n = 5,866) 49% had an intermediate level of education and 32% had a high level of education according to the classification of education of Statistics Netherlands (Table 2 ) [20] . More than half the women indicated they had been pregnant before.
Results
Due to repeated invitations to non-responders, 19% of the original non-responders responded of which 38% were interested in participating in the study in the following year. This response is included in the 56% overall response to the invitation.
During the first year, it became apparent that many women had already become pregnant, either before receiving the risk-assessment questionnaire, or before the actual appointment for PCC. In the first year in which the GPs offered PCC, 72% of the women who returned the questionnaire actually attended PCC. When the time between sending the questionnaire and scheduling the appointment for PCC was reduced, this percentage increased to 76% in 2002 ( Table 1 ).
The majority of the women who were interested in PCC were aged between 20 and 34. There were fewer women with a basic education [20] among the responders than among women who did not respond to the offer, or who indicated that they were not interested ( Table 3 ).
The aim of inviting women to attend PCC is to reach women before they become pregnant. We investigated all pregnancies that occurred within a year of the invitation (Table 4 ). In 2002, the third year of our project, which we regarded as the most representative, 27% of the pregnancies occurred in the group of women who had been interested and had indicated that they hoped to get pregnant within one year. Another 33% was found in the group of women who had been excluded, 13% in the group who had not responded, and 14% in the group who had not been interested. Ten percent of the pregnancies occurred in the women who had been interested and who had indicated that they would contemplate pregnancy one to five years in the future. Although the pregnancies after the invitation in 2002 were monitored only for six months, the percentage of pregnancies that were preceded by PCC (20%) was almost three times higher than in the first year of PCC (8%).
Many pregnancies that occurred within one year concerned women who had been excluded from PCC. Table  5 shows the reasons given for exclusion in 2000, as well as those for the women who became pregnant within one year of the invitation of PCC in 2000. Many women were excluded due to social circumstances; a number had also been excluded on the grounds of "completed family". Most frequently mentioned reasons for non-response among those who became pregnant within one year after the offer were 'thought to be well informed' (36%) and no current child wish (20%).
Discussion
In the last year, GPs who had routinely offered a PCC programme over three years excluded 45% of the women aged 18 to 40. Of the women who were approached, 56% responded to the invitation, 54% of them by indicating that they would be interested in PCC when contemplating pregnancy. In the same year, 20% of the pregnancies that occurred within one year of an invitation had been preceded by PCC. Participation by the population originally eligible increased after multiple invitations.
In each of the three years, a large proportion of the women aged between 18 and 40 were excluded by the GP. Within 12 months, a considerable proportion of these women had become pregnant. It thus appears that something in the relationship between GPs and their patients may interfere with a GP's ability to assess which women aged between 18 and 40 should be invited for PCC. GPs could be trained, given strict instructions or given limited reasons for exclusion to prevent this large-scale exclusion. If the invitation for PCC were sent by another authority, such as a local health authority, exclusion would also be more limited. In this way, more women would receive an invitation for PCC, thereby increasing the response and the number of women who received PCC on time. The lower number of excluded women might also have beneficial effects in the long run, as a greater number of women who did not yet desire to get pregnant when they received the invitation to attend PCC would nonetheless become aware of the possibility of PCC.
The way we offered PCC can be compared with other screening programmes offered by the GP, for instance cer- * Because these characteristics were collected from two different questionnaires that not all women received, the numbers do not add up to the total number of women per response group. † This characteristic was included in only one of the two questionnaires.
vical and mammal cancer screening programmes. The response to these programmes was initially rather low. In the following years the response to these programmes has increased and levelled off after several years [18] . A similar pattern occurred at two points in our study. The response increased from 42% in the first year to 56% in the third year (Table 1) ; after the first year, 8% of pregnancies had been preceded by PCC, a figure that increased to 20% after the third year (Table 4 ). The percentages may increase further until the plateau is finally reached. As about 80% of pregnancies in the Netherlands are planned, the plateau would ideally level off at a maximum of 80% [16] .
Many women who became pregnant within a year of an invitation did not fall into the group of women who had indicated that they were contemplating pregnancy within one year. About 27% of them had not responded to the offer at all, and had been sent a second invitation in the year after the initial non-response. Of the non-responders who did respond to this second invitation, 19% were interested in PCC.
In addition, 10% of the pregnancies occurring within one year after an invitation occurred in the group of women who had wished to get pregnant between one and five years in the future. This shows that wishes or intentions regarding pregnancy can change quickly. Repeated invitations at short intervals might help to increase the response. Scheduling appointments for PCC for women who are contemplating becoming pregnant in one to five years may also lead to an increase in the number of PCC sessions that are given before women become pregnant.
The Parents to Be study was initially started as a randomised controlled trial. The general practices providing standard care were situated largely in the same cities as the intervention practices. To prevent women of the control group becoming aware of the possibility of PCC, largescale media attention such as advertising in local newspapers was not possible -which may have limited the response to and interest in the PCC programme.
In the third year that PCC was offered, 27% of all women actually contemplating pregnancy had received an invitation for PCC before they became pregnant. This is in accordance with similar studies in the area of health-care projects. In a Dutch study in which couples were offered carrier screening for cystic fibrosis, it was shown that about 20% of the couples were actually contemplated pregnancy [21] . When people in Maastricht, a main town in the southern Netherlands, were made aware of a preconception clinic through the local media, 106 couples attended it in the first year [15] . Czeizel described that when PCC was offered on an obligatory basis throughout Hungary, only 10% of the couples that wanted a child were reached [3] . This shows how difficult it is to reach women with pregnancy wish and that it will take a lot of effort to reach them.
The results of our study indicate four main ways in which one might increase the interest in and subsequent attendance to PCC of women who wish to get pregnant. First of all, GPs should become more aware that many women contemplating pregnancy might not be reached if too many of them are excluded. Therefore a method should be developed to minimize exclusion by the GP or bypass the GP by sending the invitation by another health authority. Secondly, because it was difficult for women to estimate when they wished to become pregnant, invitations for PCC should not be limited to those indicating that they intended to become pregnant within a year. Thirdly, as a large proportion of pregnancies occurred in || Because data were not collected over the total year in 2002, the reported number of pregnancies within that year was less than in the other years. the group of non-responders a year after an invitation had been sent, the reasons for non-response should be explored. Finally, familiarity with PCC should be raised through education at school and increased focus in the mass media. As 80% of the pregnancies in the Netherlands are planned, it must surely be possible to improve the response. Simultaneous efforts in these areas may contribute to the successful implementation of PCC in the Netherlands.
Conclusion
A quarter of the women who became pregnant in the year after the invitation were reached in time. In order to increase this number methods should be developed to decrease the exclusion of women by the GPs and to increase women's response.
